Mantle exhumation at slow-spreading ridges is favoured by extensional tectonics through low-angle detachment faults1, 2, 3, 4, and, along transforms, by transtension due to changes in ridge/transform geometry5, 6. Less common, exhumation by compressive stresses has been proposed for the large-offset transforms of the equatorial Atlantic7, 8. Here we show, using high-resolution bathymetry, seismic and gravity data, that the northern transform fault of the St Paul system has been controlled by compressive deformation since ~10 million years ago. The long-lived transpression resulted from ridge overlap due to the propagation of the northern Mid-Atlantic Ridge segment into the transform domain, which induced the migration and segmentation of the transform fault creating restraining stepovers. An anticlockwise change in plate motion at ~11 million years ago5 initially favoured extension in the left-stepping transform, triggering the formation of a transverse ridge, later uplifted through transpression, forming the St Peter and St Paul islets. Enhanced melt supply at the ridge axis due to the nearby Sierra Leone thermo chemical anomaly9 is responsible for the robust response of the northern Mid-Atlantic Ridge segment to the kinematic change. The long-lived process at the origin of the compressive stresses is directly linked to the nature of the underlying mantle and not to a change in the far-field stress regime.
parallel abyssal hills mapped on both flanks, and the basalt samples recovered on and 116 off axis are consistent with spreading dominated by volcanic processes for at least the 117 last 10 Myr. However, contrary to the MAR, this small segment did not increase in 118 length, reflecting the difference in melt supply between the segments. 119 120
The change in the tectonics of the northern boundary of the St. Paul system started 11 121
Ma, when a 5° counterclockwise change in the spreading direction between the South 122 America and Nubia plates occurred, inducing extension at large--offset left--stepping 123 transforms in the Central and Equatorial Atlantic 5, 24 . The origin of the St. Paul 124 transpressive shear zone relates to the way the spreading geometry locally adjusted to 125 this plate motion change. We construct an evolutionary scenario describing the 126 responses of the transform to a sequence of far and local stress changes ( Shortly after, the spreading ridge segments started to adjust to the new spreading 131 geometry, with the lengthening of the MAR segment, while the intra--transform segment 132 to the East remained roughly stable. As the MAR segment kept propagating south, the 133 western part of the transform started to segment and this non--uniform adjustment 134 resulted in the formation of restraining bends and offsets, inducing localized 135 transpression on the western portion of the flexural transverse ridge. The resulting 136 structure is bounded by low--angle thrusting along the external faults of the system (Fig.  137 2). The four lengthening events, marked by the steps in the transform boundary, 138 correspond to progressively slower propagation rates, as the ridge geometry adjusted to 139 the local stresses (Fig. 5) . The oldest and largest offset corresponds to a fastdisplacement of the western transform segment from its main trend. This event created 141 the first compressive stresses at the transverse ridge. As the transform fault adjusted 142 southwards during the second event, the increase in the fault segment offset induced 
